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CLAIMS 



[Claim(s)] 

[Claim 1] The thermal recording ingredient characterized by being the core shell mold emulsion from which this resin carries out the 
polymerization of acrylamide and/or the methacrylamide, and is obtained under existence of the seed emulsion of an acrylic 
polymer or a copolymer in the thermal recording ingredient which prepared the heat-sensitive recording layer which carries out 
coloration with heat on the base material, and prepared the protective layer containing resin and a cross linking agent on this heat- 
sensitive recording layer further, and this cross linking agent being a carbodiimide compound. 

[Claim 2] The thermal recording ingredient according to claim 1 characterized by the glass transition point Tg of the core section of 
this resin being 15 degrees C or more. 

[Claim 3] The thermal recording ingredient according to claim 1 characterized by the glass transition point Tg of the shell section of 
this resin being 150 degrees C or more. 

[Claim 4] The thermal recording ingredient according to claim 1 with which the glass transition point Tg of the core section of this 
resin is characterized by the glass transition point Tg of 15 degrees C or more and the shell section being 150 degrees C or more. 
[Claim 5] Furthermore, claim 1 which uses a pigment together and is characterized by a pigment / resin ratio being one or less 
thru/or a thermal recording ingredient given in four. 

[Claim 6] The thermal recording ingredient according to claim 5 with which oil absorption of this pigment is characterized by 250 
cc / 100g or less, and the mean particle diameter of those being 3 micrometers or less. 




[Translation done.] 




* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the flame radiation angle degree adjustable structure of the burner tile used for a 

glass tank furnace. 

[0002] 

[Description of the Prior Art] Conventionally, the burner installed in a glass melting furnace is used in various locations, such as a 
founding tub and a melting basin. What is used for the founding tub by which hand gathering is performed to below as the example is 
shown. 

[0003] The founding tub used for hand gathering is having structure as shown in drawing 4 , and the glass kind winding rod entrance 
101, the overflow opening 102, and the opening 103 for burner installation are formed in the furnace wall of a founding tub. The 
glass kind winding rod entrance 101 is formed in the side attachment wall of the right opposite of the side attachment wall joined to 
the throat 104. the overflow opening 102 is formed in the side attachment wall contiguous to this side attachment wall, and the 
opening 103 for burner installation is formed in the side attachment wall contiguous to the side attachment wall which is the 
opposite side of a side attachment wall in which this overflow opening 102 was formed, and is joined to the throat 104. 
[0004] The glass component volatilized, and the overflow opening 102 was formed in order to carry out outflow removal of the 
bubble produced by the melting glass drop which falls from a glass kind winding rod, when taking out the melting glass of the front 
face made heterogeneous, and a glass kind winding rod out of melting glass. Moreover, the burner 105 for adjusting the temperature 
in a founding tub was inserted and fixed to the furnace wall side and the perpendicular from the furnace wall by the opening 103 for 
burner installation, and the melting glass near [ in which the throat 106 is formed ] the furnace wall was heated to it. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in a founding tub which was described above, since it is heating with the flame 
of the burner which had melting glass near [ in which the throat is formed ] the furnace wall fixed, the convection current of melting 
glass is small. Consequently, since the bubble produced by the melting glass drop also flowed in accordance with this convection 
current, when the bubble generated on the front face was not able to be completely poured to overflow opening, but a glass kind 
winding rod was put in into melting glass and a glass kind was rolled round, a bubble mixes into a glass kind and it was easy to make 
glass mold goods generate a poor bubble. 

[0006] Moreover, if the burner used not only for the burner used for this founding tub but for a glass melting furnace fixes the 
location and direction of a burner at the time of the furnace construction of a glass melting furnace, or ****, the location and 
direction of a burner are fixed till the next furnace construction or For this reason, also in the burner used for a melting basin, 

since the flame is emitted to the fixed location, when the non-melting raw material which is floating in a melting basin cannot be 
fused completely, the defect from whom a non-melting raw material mixes in the melting glass for shaping, and a non-melting raw 
material becomes a cause at glass mold goods will arise. 

[0007] Therefore, this invention aims at losing the bubble on the non-melting raw material on the melting glass of the melting basin 

leading to the defect of glass mold goods, or the melting glass of a founding tub using the flame of a burner. 

[0008] 

[Means for Solving the Problem] In order that this invention might solve a technical problem, invention corresponding to claim 1 
surrounded a part of said curved surface of the burner tile with which the curved surface was formed in the outside surface 
inserted in the hole of opening prepared in the furnace wall of a glass melting furnace, and the hole of this opening, and this burner 
tile, consisted of a hole of said opening, and a burner block which fits in, and was equipped with the flame radiation angle degree 
adjustable structure which enabled tilting of the flame irradiation hole of this burner tile in the direction of arbitration. Thus, it can 
be made hard to be able to make the tilt of the flame irradiation hole of a burner tile carry out in the direction of arbitration, 
separating the inside of a furnace, and the outside of a furnace by surrounding a part of curved surface of a burner tile with a 
burner block, and to escape the heat in a furnace out of a furnace. So, when this invention is applied to a melting basin, a flame can 
be emitted aiming at the non-melting raw material which exists on melting glass, and a non-melting raw material can be fused. 
Moreover, when it applies to a founding tub. a flame is emitted aiming at the bubble produced on melting glass, it can expand a 
bubble and eliminate or surface flow of melting glass can be expanded for the convection current of the melting glass which 
contains the bubble of a melting glass front face by change of temperature distribution as a big thing. 

[0009] It was made for invention corresponding to claim 2 to make an unguent placed between the clearances produced between a 
burner block and a burner tile. By carrying out like this, a burner tile can be moved easily. 

[0010] Invention corresponding to claim 3 formed the taper so that the inside side of a furnace wall might be extended to a burner 
block. By carrying out like this, even if it makes the tilt of the flame irradiation hole carry out in the direction of arbitration, the 
flame emitted to a burner block from a flame irradiation hole stops being able to interfere easily. 

[0011] It is made for invention corresponding to claim 4 to spray Ayr towards the inside of a furnace from the furnace outside of 
the hole of opening with which a burner tile is inserted. By carrying out like this, it can prevent that Ayr passes between a burner 
tile and a burner block, and the vapor generated in a glass melting furnace invades and adheres. 

[0012] Invention corresponding to claim 5 consisted of burner tiles of the shape of the shape of a truncated cone by which the 
diameter of the point inserted in the hole of opening prepared in the furnace wall of a glass melting furnace and the hole of this 
opening was reduced rather than the back end section, and a truncated pyramid, and enabled tilting of the flame irradiation hole of 



said burner tile in the direction of arbitration. By having done in this way, the flame irradiation hole of a burner tile can be tilted in 
the direction of arbitration, with the inside of a furnace, and the outside of a furnace separated. So, when this invention is applied to 
a melting basin, a flame can be emitted aiming at the non-melting raw material which exists on melting glass, and a non-melting raw 
material can be fused. Moreover, when it applies to a founding tub, a flame is emitted aiming at the bubble produced on melting 
glass, it can expand a bubble and eliminate or surface flow of melting glass can be expanded for the convection current of the 
melting glass which contains the bubble of a melting glass front face by change of temperature distribution as a big thing. 
[0013] Invention corresponding to claim 6 formed the taper so that the inside side of a furnace wall might be extended to the hole 
of opening indicated by invention corresponding to claim 5. Even if it tilts the flame radiation direction of a burner tile in the 
direction of arbitration by having considered as such structure, the flame emitted from a burner tile stops being able to interfere 
with a furnace wall easily. 
[0014] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to drawing 1 thru/or drawing 3 . 

[0015] (Gestalt 1 of operation) The gestalt 1 of this operation uses the flame radiation angle degree adjustable structure of the 
burner tile of this invention for the furnace wall of the founding tub of a glass melting furnace which performs hand gathering. 
Adjustable structure is notionally shown in drawing 1 whenever [ flame radiation angle / of this burner tile ]. In order to separate 
the inside of a founding tub, and the outside of a furnace with the gestalt 1 of this operation and to make whenever [ flame 
radiation angle ] adjustable The burner tile 1 which determines whenever [ flame radiation angle ], and the burner 2 joined to the 
back end of this burner tile 1, The burner block 3 which surrounds a part of globular form section of a burner tile 1, the hole 5 of 
opening of the furnace wall 4 in which this burner block 3 is inserted, and the Ayr pipe 6 which sprays Ayr between a burner tile 1 
and the burner block 3 from the furnace outside of a furnace wall 4 are provided. In addition, it is fixed to the fixed facility which is 
not illustrated and the burner 2 is having the location held. 

[0016] The burner tile 1 is also really casting the hardware 7 attached in the point of a burner 2. when casting. And the burner tile 1 
and the burner 2 are used as one by joining the hardware 7 and the burner 2 of a burner tile 1. As for the configuration of this 
burner tile 1, the globular form is carried out near the flame irradiation hole like the bulb for electric bulbs in an appearance. 
[0017] The burner block 3 is formed by outer block 3b formed in inner-block 3a and the furnace outside which were formed in the 
furnace inside so that the globular form section of a burner tile 1 might be inserted on the furnace inside and the furnace outside of 
a hole 5 of opening. And inner-block 3a has wrapped in a part of globular form section of a burner tile 1 so that the flame irradiation 
hole of a burner tile 1 may not be made to project in a furnace from inner-block 3a. By carrying out like this, the flame irradiation 
hole of a burner tile 1 stops being influenced of the radiant heat in a furnace easily, and can lengthen the life of a burner tile 1. 
[0018] Moreover, when a burner tile 1 is moved in the direction of arbitration, such as four directions, and the flame radiation 
direction is made to change, from the flame irradiation hole of a burner tile 1, inner-block 3a is the furnace inside, and has the taper 
extended by the furnace inside so that a flame may not interfere with inner-block 3a. When moving a burner tile 1 in the direction 
of arbitration, such as four directions, outer block 3b has the taper with which a furnace outside extends outer block 3b into the 
part which does not wrap in the globular form section of a burner tile 1 like inner-block 3a so that it may be convenient. 
[0019] The Ayr pipe 6 passes along the clearance which Ayr produces from the outside of a furnace between a burner tile 1 and 
the burner block 3, and it has installed it outside the furnace so that it may blow in into a furnace. This Ayr is for making it for 
volatile matter, dust, etc. of glass which are called the vapor adhering to a furnace wall to the clearance produced between a burner 
tile 1 and the burner block 3 to invade, and not adhere. So, this Ayr is blowing off at a rate 10m3 / beyond time amount 
continuously during operation of a glass melting furnace, and that pressure is more than 10mH(s)2 O. 

[0020] A change of whenever [ flame radiation angle / of the burner tile 1 shown above ] is made by moving the burner connected 
to this burner tile 1. 

[0021] By having shown adjustable structure above whenever [ flame radiation angle / of a burner tile 1 ], vapor trespasses upon 
the clearance produced between a burner tile 1 and the burner block 3, and it does not adhere, but a burner tile 1 can be moved in 
the direction of arbitration, such as four directions. Therefore, by turning the flame of a burner 2 near the melting glass side a glass 
kind winding rod is taken in and out of which, it can expand the bubble produced in the melting glass drop dropped from a glass kind 
winding rod and eliminate, or the surface flow of melting glass can be expanded for the convection current of melting glass as a big 
thing, and a bubble can be poured to overflow opening. Therefore, since it can avoid rolling round the melting glass containing the 
bubble on the front face generated at the time of hand gathering pointed out with the above-mentioned technical problem with a 
glass kind winding rod, a defect with a bubble stops being able to generate it easily in glass mold goods from the melting glass rolled 
round with the glass kind winding rod. 

[0022] In addition, although a point like an electric bulb bulb used the configuration of a burner tile 1 as the object which is carrying 
out the globular form with the gestalt 1 of the above operation, if the part surrounded with the burner block 3 of a burner tile 1 has 
curved surfaces, such as a globular form or a cylindrical shape, without being limited to this, the tilt of a burner tile 1 will become 
possible within the burner block 3. Here, as for the cylindrical burner tile 1, the part by which the part surrounded with the burner 
block 3 is joined to a burner 2 is presenting the appearance of a T character mold by forming a flame irradiation hole in a projection 
and the curved surface of the opposite side of this lobe from a cylindrical curved surface. Since the burner tile 1 of this cylindrical 
shape can carry out tilt of the burner tile 1 along with a cylindrical arc, when carrying out tilt of the burner tile 1 only to 2-ways, 
such as the upper and lower sides or right and left, it is suitable. Moreover, a ceramic ball may be made to be placed between the 
clearances produced between a burner tile 1 and the burner block 3 as an unguent for performing tilt of a burner tile 1 smoothly. 
[0023] (Gestalt 2 of operation) The gestalt 2 of this operation is the modification of adjustable structure whenever [ flame radiation 
angle / of the burner tile of the gestalt 1 of operation ], and is notionally shown in drawing 2 . The gestalt 2 of this operation 
consists of a burner tile 1 which determines whenever [ flame radiation angle / which is inserted in the hole 5 of opening with which 
the taper was formed in the furnace wall inside side of the furnace wall of a founding tub, and the hole 5 of this opening ], and a 
burner 2 connected to the back end of this burner tile 1 . In addition, it is fixed to the fixed facility which is not illustrated and the 
burner 2 is having the location held. 

[0024] Like [ the gestalt 2 of this operation ] the gestalt 1 of the above-mentioned implementation, the burner tile 1 is also really 
casting the hardware 7 attached in the point of a burner 2, when casting. And the burner tile 1 and the burner 2 are used as one by 
joining the hardware 7 and the burner 2 of a burner tile 1. In addition, it provides the taper so that the configuration of a burner tile 
1 is close to a flame irradiation hole, and it may become a taper, and it may become the shape of the shape of a truncated cone, 
and a truncated pyramid. 
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[0025] The same configuration as a cutting plane perpendicular to the path of insertion of a burner tile 1 is carried out, the taper 
which has a furnace wall side extended is formed so that it may not interfere in a furnace wall side with the flame of a burner 2, and 
the hole 5 of opening formed in the furnace wall has a diameter of opening smaller than the part of the overall diameter of a burner 
tile 1. When a burner tile 1 is inserted in the hole 5 of opening, it inserts until a burner tile 1 and the hole 5 of opening contact. 
Moreover, like the gestalt 1 of the above-mentioned implementation, the flame irradiation hole of a burner tile 1 is inserted so that 
it may not project from a furnace internal surface. The taper formed in the taper and the furnace wall inside which were formed in 
the burner tile 1 can determine the tilt range of a burner tile 1. 

[0026] A change of whenever [ flame radiation angle / of the burner tile 1 shown above ] is made by moving the burner 2 
connected to the burner tile 1 like the gestalt 1 of the above-mentioned implementation. Moreover, since the burner tile 1 is not 
being fixed to the furnace wall, when inserting a burner tile 1 in the hole 5 of opening, after connecting a burner tile 1 to a burner 2, 
it is made to carry out in the case of the gestalt 2 of this operation. 

[0027] By having made adjustable structure above whenever [ flame radiation angle / of a burner tile 1 ], the insertion angle into 
the furnace of a burner tile 1 can be changed easily, without missing the heat in a furnace out of a furnace. For this reason, by 
turning the flame radiation direction of a burner 2 near the melting glass side a glass kind winding rod is taken in and out of which, it 
can expand the bubble produced in the melting glass drop dropped from a glass kind winding rod and eliminate, or the surface flow 
of melting glass can be expanded for the convection current of melting glass as a big thing, and a bubble can be poured to overflow 
opening. Therefore, since it can avoid rolling round the melting glass containing the bubble on the front face generated at the time 
of hand gathering pointed out with the above-mentioned technical problem with a glass kind winding rod, a defect with a bubble 
stops being able to generate it easily in glass mold goods from the melting glass rolled round with the glass kind winding rod. 
[0028] It inserts until a burner tile 1 contacts the hole 5 of opening, when inserting a burner tile 1 in the hole 5 of opening, but [ the 
gestalt 2 of the above operation ] or it inserts a burner tile 1 in the hole 5 of opening in the state of non-contact, the path of the 
hole 5 of opening may be made larger than the overall diameter of a burner tile 1. and a burner tile 1 may be inserted in the hole 5 
of opening. Since a clearance is generated between the hole 5 of opening, and a burner tile 1 in these cases, the heat in a furnace 
is made not to escape this clearance out of a furnace using sealants, such as mortar or a blanket. And after once removing a 
sealant and fixing an include angle, it is made for a sealant to close a clearance again, when changing the include angle of a burner 
tile 1. 

[0029] The example of adjustable structure can be used also for the burner 2 of a melting basin whenever [ flame radiation angle / 
which was shown with the gestalten 1 and 2 of the above operation ]. When it uses for the burner 2 of a melting basin, 
effectiveness as taken below is done so. 

[0030] 1. When the batch crest of the raw materials for glass which are floating in a melting basin has reached to near the front wall 
of a melting basin, or when it has floated near a detached building front wall from the batch crest of raw materials for glass with 
non-melting, the flame of a burner can be emitted aiming at the tip of a batch crest, or a suspension non-melting raw material. So, 
the poor glass from which the tip of a batch crest is pulled back to a doghouse side, or it becomes possible from which to fuse 
completely the non-melting raw material which separates from a batch crest and is floating in a melting basin, and a non-melting 
raw material becomes a cause at glass mold goods can be reduced. 

[0031] 2. When the location at the tip of a batch crest gets mixed up by change of the input of raw materials for glass etc. in the 
case of the glass melting furnace to which the flame of the tip ****** burner 2 of a batch crest is emitted from the side 
attachment wall by the side of a front wall from the point of the batch crest of the raw materials for glass which are floating in a 
melting basin, whenever [ flame radiation angle / of a burner 2 ] can be changed, and it can follow in footsteps at the tip of a batch 
crest. 

[0032] 3. When the hot spots in the melting basin at the time of a glass melting furnace design differ rather than the location which 
was being planned at the beginning, the location which changes whenever [ flame radiation angle / of a burner 2 ]. corrects the hot 
spot in a melting basin, and is considered as a request can be made to produce a hot spot. 

[0033] (Gestalt 3 of operation) the gestalt 3 of this operation is the burner 2 used for the furnace wall of the melting basin of a 
glass melting furnace, whenever [ flame radiation angle / of the gestalt 1 of the above-mentioned implementation ], in adjustable 
structure, is an example when using at which secondary air is used, and is notionally shown in drawing 3 . The gestalt 3 of this 
operation connects the burner casing 8 to the back end of a burner tile 1 in the flame radiation angle degree adjustable structure 
shown with the gestalt 1 of the above-mentioned implementation. 

[0034] This burner casing 8 has the burner-tile end connection 9 connected with a burner tile 1, the burner insertion opening 10 
with which a burner 2 is inserted, and the secondary air induction inlet 1 1 which introduces secondary air. 

[0035] When leaning whenever [ flame radiation angle / of the burner 2 using this burner casing 8 ] in the direction of arbitration, a 
burner tile 1 , the burner casing 8, and a burner 2 move together. At the time of this tilt actuation, the burner 2 is fixed to the 
burner casing 8 so that the pin center.large of the burner 2 inserted in the burner casing 8 may not shift. 

[0036] Thus, since the heating value of the flame of a burner 2 other than the effectiveness explained above by adopting adjustable 
structure as the burner 2 using the secondary air used for the melting basin of a glass melting furnace whenever [ flame radiation 
angle / of this invention ] increases, adjustable structure is [ whenever / flame radiation angle / of this invention ] employable also 
as the furnace where the melting capacity of a glass melting furnace is big. 

[0037] In addition, with the gestalt 3 of this operation, although the flame radiation angle degree adjustable structure of the gestalt 
1 of operation was used, the flame radiation angle degree adjustable structure of the gestalt 2 of operation may be used. 
[0038] 

[Effect of the Invention] It can be made hard for invention corresponding to claim 1 to be able to make the tilt of the flame 
irradiation hole of a burner tile carry out in the direction of arbitration, separating the inside of a furnace, and the outside of a 
furnace by surrounding a part of curved surface of a burner tile with a burner block, and to escape the heat in a furnace out of a 
furnace. For this reason, the flame radiation direction of a burner can be easily changed also in operation of a glass melting furnace. 
So, when this invention is applied to a melting basin, a flame can be emitted aiming at the non-melting raw material which exists on 
melting glass, and a non-melting raw material can be fused. Moreover, when it applies to a founding tub, a flame is emitted aiming at 
the bubble produced on melting glass, it can expand a bubble and eliminate or a bubble can be moved. Therefore, a non-melting raw 
material, a bubble, etc. stop easily being mixed with the melting glass used for glass shaping. 

[0039] Invention corresponding to claim 2 can move a burner tile easily by having made it make an unguent placed between the 
clearances produced between a burner tile and a burner block. 

[0040] Invention corresponding to claim 3 is emitted by having formed the taper in the furnace wall inside side of a burner block. 




without a burner block interfering in a flame, even if it makes the tilt of the flame irradiation hole carry out in the direction of 
arbitration. Therefore, a flame can be emitted to the location considered as a request. 

[0041] By having made it spray Ayr towards the inside of a furnace from the furnace outside of the hole of opening with which a 
burner tile is inserted, Ayr passes between a burner tile and a burner block, and invention corresponding to claim 4 can prevent the 
vapor generated in a melting furnace between a burner tile and a burner block invading and adhering, and even if the busy period of 
a melting furnace continues at a long period of time, it can tilt the flame irradiation hole of a burner tile in the direction of 
arbitration easily. 

[0042] Invention corresponding to claim 5 makes a furnace wall inside side taper structure at the hole of opening prepared in the 
furnace wall of a glass melting furnace. By having made the burner tile inserted in the hole of this opening into the shape of a 
truncated cone and truncated -pyramid-like structure where the diameter of a point was reduced rather than the back end section 
It can be made hard to be able to tilt the flame irradiation hole of a burner tile in the direction of arbitration, with the inside of a 
furnace, and the outside of a furnace separated, and to escape the heat in a furnace out of a furnace. For this reason, the flame 
radiation direction of a burner can be easily changed also in operation of a glass melting furnace. So, when this invention is applied 
to a melting basin, a flame can be emitted aiming at the non-melting raw material which exists on melting glass, and a non-melting 
raw material can be fused. Moreover, when it applies to a founding tub, a flame is emitted aiming at the bubble produced on melting 
glass, it can expand a bubble and eliminate or a bubble can be moved. Therefore, a non-melting raw material, a bubble, etc. stop 
easily being mixed with the melting glass used for glass shaping. 
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TECHNICAL HELD 



[Field of the Invention] This invention relates to the flame radiation angle degree adjustable structure of the burner tile used for a 
glass tank furnace. 
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[Description of the Prior Art] Conventionally, the burner installed in a glass melting furnace is used in various locations, such as a 
founding tub and a melting basin. What is used for the founding tub by which hand gathering is performed to below as the example is 
shown. 

[0003] The founding tub used for hand gathering is having structure as shown in drawing 4 , and the glass kind winding rod entrance 
101, the overflow opening 102, and the opening 103 for burner installation are formed in the furnace wall of a founding tub. The 
glass kind winding rod entrance 101 is formed in the side attachment wall of the right opposite of the side attachment wall joined to 
the throat 104, the overflow opening 102 is formed in the side attachment wall contiguous to this side attachment wall, and the 
opening 103 for burner installation is formed in the side attachment wall contiguous to the side attachment wall which is the 
opposite side of a side attachment wall in which this overflow opening 102 was formed, and is joined to the throat 104. 
[0004] The glass component volatilized, and the overflow opening 102 was formed in order to carry out outflow removal of the 
bubble produced by the melting glass drop which falls from a glass kind winding rod, when taking out the melting glass of the front 
face made heterogeneous, and a glass kind winding rod out of melting glass. Moreover, the burner 105 for adjusting the temperature 
in a founding tub was inserted and fixed to the furnace wall side and the perpendicular from the furnace wall by the opening 103 for 
burner installation, and the melting glass near [ in which the throat 106 is formed ] the furnace wall was heated to it. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It can be made hard for invention corresponding to claim 1 to be able to make the tilt of the flame 
irradiation hole of a burner tile carry out in the direction of arbitration, separating the inside of a furnace, and the outside of a 
furnace by surrounding a part of curved surface of a burner tile with a burner block, and to escape the heat in a furnace out of a 
furnace. For this reason, the flame radiation direction of a burner can be easily changed also in operation of a glass melting furnace. 
So, when this invention is applied to a melting basin, a flame can be emitted aiming at the non-melting raw material which exists on 
melting glass, and a non-melting raw material can be fused. Moreover, when it applies to a founding tub, a flame is emitted aiming at 
the bubble produced on melting glass, it can expand a bubble and eliminate or a bubble can be moved. Therefore, a non-melting raw 
material, a bubble, etc. stop easily being mixed with the melting glass used for glass shaping. 

[0039] Invention corresponding to claim 2 can move a burner tile easily by having made it make an unguent placed between the 
clearances produced between a burner tile and a burner block. 

[0040] Invention corresponding to claim 3 is emitted by having formed the taper in the furnace wall inside side of a burner block, 
without a burner block interfering in a flame, even if it makes the tilt of the flame irradiation hole carry out in the direction of 
arbitration. Therefore, a flame can be emitted to the location considered as a request. 

[0041] By having made it spray Ayr towards the inside of a furnace from the furnace outside of the hole of opening with which a 
burner tile is inserted, Ayr passes between a burner tile and a burner block, and invention corresponding to claim 4 can prevent the 
vapor generated in a melting furnace between a burner tile and a burner block invading and adhering, and even if the busy period of 
a melting furnace continues at a long period of time, it can tilt the flame irradiation hole of a burner tile in the direction of 
arbitration easily. 

[0042] Invention corresponding to claim 5 is having made the furnace wall inside side into taper structure at the hole of opening 
prepared in the furnace wall of a glass melting furnace, and having made the burner tile inserted in the hole of this opening into the 
shape of a truncated cone and truncated-pyramid-like structure the diameter of a point having been reduced rather than the back 
end section. It can be made hard to be able to tilt the flame irradiation hole of a burner tile in the direction of arbitration, with the 
inside of a furnace, and the outside of a furnace separated, and to escape the heat in a furnace out of a furnace. For this reason, 
the flame radiation direction of a burner can be easily changed also in operation of a glass melting furnace. So, when this invention 
is applied to a melting basin, a flame can be emitted aiming at the non-melting raw material which exists on melting glass, and a 
non-melting raw material can be fused. Moreover, when it applies to a founding tub, a flame is emitted aiming at the bubble 
produced on melting glass, it can expand a bubble and eliminate or a bubble can be moved. Therefore, a non-melting raw material, a 
bubble, etc. stop easily being mixed with the melting glass used for glass shaping. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, in a founding tub which was described above, since it is heating with the flame 
of the burner which had melting glass near [ in which the throat is formed ] the furnace wall fixed, the convection current of melting 
glass is small. Consequently, since the bubble produced by the melting glass drop also flowed in accordance with this convection 
current, when the bubble generated on the front face was not able to be completely poured to overflow opening, but a glass kind 
winding rod was put in into melting glass and a glass kind was rolled round, a bubble mixes into a glass kind and it was easy to make 
glass mold goods generate a poor bubble. 

[0006] Moreover, if the burner used not only for the burner used for this founding tub but for a glass melting furnace fixes the 
location and direction of a burner at the time of the furnace construction of a glass melting furnace, or ****, the location and 
direction of a burner are fixed till the next flirnace construction or ****. For this reason, also in the burner used for a melting basin, 
since the flame is emitted to the fixed location, when the non-melting raw material which is floating in a melting basin cannot be 
fused completely, the defect from whom a non-melting raw material mixes in the melting glass for shaping, and a non-melting raw 
material becomes a cause at glass mold goods will arise. 

[0007] Therefore, this invention aims at losing the bubble on the non-melting raw material on the melting glass of the melting basin 
leading to the defect of glass mold goods, or the melting glass of a founding tub using the flame of a burner. 
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MEANS 



[Means for Solving the Problem] In order that this invention might solve a technical problem, invention corresponding to claim 1 
surrounded a part of said curved surface of the burner tile with which the curved surface was formed in the outside surface 
inserted in the hole of opening prepared in the furnace wall of a glass melting furnace, and the hole of this opening, and this burner 
tile, consisted of a hole of said opening, and a burner block which fits in, and was equipped with the flame radiation angle degree 
adjustable structure which enabled tilting of the flame irradiation hole of this burner tile in the direction of arbitration. Thus, it can 
be made hard to be able to make the tilt of the flame irradiation hole of a burner tile carry out in the direction of arbitration, 
separating the inside of a furnace, and the outside of a furnace by surrounding a part of curved surface of a burner tile with a 
burner block, and to escape the heat in a furnace out of a furnace. So, when this invention is applied to a melting basin, a flame can 
be emitted aiming at the non-melting raw material which exists on melting glass, and a non-melting raw material can be fused. 
Moreover, when it applies to a founding tub, a flame is emitted aiming at the bubble produced on melting glass, it can expand a 
bubble and eliminate or surface flow of melting glass can be expanded for the convection current of the melting glass which 
contains the bubble of a melting glass front face by change of temperature distribution as a big thing. 

[0009] It was made for invention corresponding to claim 2 to make an unguent placed between the clearances produced between a 
burner block and a burner tile. By carrying out like this, a burner tile can be moved easily. 

[0010] Invention corresponding to claim 3 formed the taper so that the inside side of a furnace wall might be extended to a burner 
block. By carrying out like this, even if it makes the tilt of the flame irradiation hole carry out in the direction of arbitration, the 
flame emitted to a burner block from a flame irradiation hole stops being able to interfere easily. 

[001 1] It is made for invention corresponding to claim 4 to spray Ayr towards the inside of a furnace from the furnace outside of 
the hole of opening with which a burner tile is inserted. By carrying out like this, it can prevent that Ayr passes between a burner 
tile and a burner block, and the vapor generated in a glass melting furnace invades and adheres. 

[0012] Invention corresponding to claim 5 consisted of burner tiles of the shape of the shape of a truncated cone by which the 
diameter of the point inserted in the hole of opening prepared in the furnace wall of a glass melting furnace and the hole of this 
opening was reduced rather than the back end section, and a truncated pyramid, and enabled tilting of the flame irradiation hole of 
said burner tile in the direction of arbitration. By having done in this way, the flame irradiation hole of a burner tile can be tilted in 
the direction of arbitration, with the inside of a furnace, and the outside of a furnace separated. So, when this invention is applied to 
a melting basin, a flame can be emitted aiming at the non-melting raw material which exists on melting glass, and a non-melting raw 
material can be fused. Moreover, when it applies to a founding tub, a flame is emitted aiming at the bubble produced on melting 
glass, it can expand a bubble and eliminate or surface flow of melting glass can be expanded for the convection current of the 
melting glass which contains the bubble of a melting glass front face by change of temperature distribution as a big thing. 
[0013] Invention corresponding to claim 6 formed the taper so that the inside side of a furnace wall might be extended to the hole 
of opening indicated by invention corresponding to claim 5. Even if it tilts the flame radiation direction of a burner tile in the 
direction of arbitration by having considered as such structure, the flame emitted from a burner tile stops being able to interfere 
with a furnace wall easily. 
[0014] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to drawing 1 thru/or drawing 3 . 

[0015] (Gestalt 1 of operation) The gestalt 1 of this operation uses the flame radiation angle degree adjustable structure of the 
burner tile of this invention for the furnace wall of the founding tub of a glass melting furnace which performs hand gathering. 
Adjustable structure is notionally shown in drawing 1 whenever [ flame radiation angle / of this burner tile ]. In order to separate 
the inside of a founding tub, and the outside of a furnace with the gestalt 1 of this operation and to make whenever [ flame 
radiation angle ] adjustable The burner tile 1 which determines whenever [ flame radiation angle ], and the burner 2 joined to the 
back end of this burner tile 1, The burner block 3 which surrounds a part of globular form section of a burner tile 1. the hole 5 of 
opening of the furnace wall 4 in which this burner block 3 is inserted, and the Ayr pipe 6 which sprays Ayr between a burner tile 1 
and the burner block 3 from the furnace outside of a furnace wall 4 are provided. In addition, it is fixed to the fixed facility which is 
not illustrated and the burner 2 is having the location held. 

[0016] The burner tile 1 is also really casting the hardware 7 attached in the point of a burner 2, when casting. And the burner tile 1 
and the burner 2 are used as one by joining the hardware 7 and the burner 2 of a burner tile 1. As for the configuration of this 
burner tile 1, the globular form is carried out near the flame irradiation hole like the bulb for electric bulbs in an appearance. 
[0017] The burner block 3 is formed by outer block 3b formed in inner-block 3a and the furnace outside which were formed in the 
furnace inside so that the globular form section of a burner tile 1 might be inserted on the furnace inside and the furnace outside of 
a hole 5 of opening. And inner-block 3a has wrapped in a part of globular form section of a burner tile 1 so that the flame irradiation 
hole of a burner tile 1 may not be made to project in a furnace from inner-block 3a. By carrying out like this, the flame irradiation 
hole of a burner tile 1 stops being influenced of the radiant heat in a furnace easily, and can lengthen the life of a burner tile 1. 
[0018] Moreover, when a burner tile 1 is moved in the direction of arbitration, such as four directions, and the flame radiation 
direction is made to change, from the flame irradiation hole of a burner tile 1, inner-block 3a is the furnace inside, and has the taper 
extended by the furnace inside so that a flame may not interfere with inner-block 3a. When moving a burner tile 1 in the direction 
of arbitration, such as four directions, outer block 3b has the taper with which a furnace outside extends outer block 3b into the 
part which does not wrap in the globular form section of a burner tile 1 like inner-block 3a so that it may be convenient. 




[0019] The Ayr pipe 6 passes along the clearance which Ayr produces from the outside of a furnace between a burner tile 1 and 
the burner block 3, and it has installed it outside the furnace so that it may blow in into a furnace. This Ayr is for making it for 
volatile matter dust, etc. of glass which are called the vapor adhering to a furnace wall to the clearance produced between a burner 
tile 1 and the burner block 3 to invade, and not adhere. So, this Ayr is blowing off at a rate 10m3 / beyond time amount 
continuously during operation of a glass melting furnace, and that pressure is more than 10mH(s)2 O. 

[0020] A change of whenever [ flame radiation angle / of the burner tile 1 shown above ] is made by moving the burner connected 
to this burner tile 1. 

[0021] By having shown adjustable structure above whenever [ flame radiation angle / of a burner tile 1 ], vapor trespasses upon 
the clearance produced between a burner tile 1 and the burner block 3, and it does not adhere, but a burner tile 1 can be moved in 
the direction of arbitration, such as four directions. Therefore, by turning the flame of a burner 2 near the melting glass side a glass 
kind winding rod is taken in and out of which, it can expand the bubble produced in the melting glass drop dropped from a glass kind 
winding rod and eliminate, or the surface flow of melting glass can be expanded for the convection current of melting glass as a big 
thing, and a bubble can be poured to overflow opening. Therefore, since it can avoid rolling round the melting glass containing the 
bubble on the front face generated at the time of hand gathering pointed out with the above-mentioned technical problem with a 
glass kind winding rod, a defect with a bubble stops being able to generate it easily in glass mold goods from the melting glass rolled 
round with the glass kind winding rod. 

[0022] In addition, although a point like an electric bulb bulb used the configuration of a burner tile 1 as the object which is carrying 
out the globular form with the gestalt 1 of the above operation, if the part surrounded with the burner block 3 of a burner tile 1 has 
curved surfaces, such as a globular form or a cylindrical shape, without being limited to this, the tilt of a burner tile 1 will become 
possible within the burner block 3. Here, as for the cylindrical burner tile 1, the part by which the part surrounded with the burner 
block 3 is joined to a burner 2 is presenting the appearance of a T character mold by forming a flame irradiation hole in a projection 
and the curved surface of the opposite side of this lobe from a cylindrical curved surface. Since the burner tile 1 of this cylindrical 
shape can carry out tilt of the burner tile 1 along with a cylindrical arc, when carrying out tilt of the burner tile 1 only to 2-ways, 
such as the upper and lower sides or right and left, it is suitable. Moreover, a ceramic ball may be made to be placed between the 
clearances produced between a burner tile 1 and the burner block 3 as an unguent for performing tilt of a burner tile 1 smoothly. 
[0023] (Gestalt 2 of operation) The gestalt 2 of this operation is the modification of adjustable structure whenever [ flame radiation 
angle / of the burner tile of the gestalt 1 of operation ], and is notionally shown in drawing 2 . The gestalt 2 of this operation 
consists of a burner tile 1 which determines whenever [ flame radiation angle / which is inserted in the hole 5 of opening with which 
the taper was formed in the furnace wall inside side of the furnace wall of a founding tub, and the hole 5 of this opening ], and a 
burner 2 connected to the back end of this burner tile 1. In addition, it is fixed to the fixed facility which is not illustrated and the 
burner 2 is having the location held. 

[0024] Like [ the gestalt 2 of this operation ] the gestalt 1 of the above-mentioned implementation, the burner tile 1 is also really 
casting the hardware 7 attached in the point of a burner 2, when casting. And the burner tile 1 and the burner 2 are used as one by 
joining the hardware 7 and the burner 2 of a burner tile 1. In addition, it provides the taper so that the configuration of a burner tile 
1 is close to a flame irradiation hole, and it may become a taper, and it may become the shape of the shape of a truncated cone, 
and a truncated pyramid. 

[0025] The same configuration as a cutting plane perpendicular to the path of insertion of a burner tile 1 is carried out, the taper 
which has a furnace wall side extended is formed so that it may not interfere in a furnace wall side with the flame of a burner 2, and 
the hole 5 of opening formed in the furnace wall has a diameter of opening smaller than the part of the overall diameter of a burner 
tile 1. When a burner tile 1 is inserted in the hole 5 of opening, it inserts until a burner tile 1 and the hole 5 of opening contact. 
Moreover, like the gestalt 1 of the above-mentioned implementation, the flame irradiation hole of a burner tile 1 is inserted so that 
it may not project from a furnace internal surface. The taper formed in the taper and the furnace wall inside which were formed in 
the burner tile 1 can determine the tilt range of a burner tile 1. 

[0026] A change of whenever [ flame radiation angle / of the burner tile 1 shown above ] is made by moving the burner 2 
connected to the burner tile 1 like the gestalt 1 of the above-mentioned implementation. Moreover, since the burner tile 1 is not 
being fixed to the furnace wall, when inserting a burner tile 1 in the hole 5 of opening, after connecting a burner tile 1 to a burner 2, 
it is made to carry out in the case of the gestalt 2 of this operation. 

[0027] By having made adjustable structure above whenever [ flame radiation angle / of a burner tile 1 ], the insertion angle into 
the furnace of a burner tile 1 can be changed easily, without missing the heat in a furnace out of a furnace. For this reason, by 
turning the flame radiation direction of a burner 2 near the melting glass side a glass kind winding rod is taken in and out of which, it 
can expand the bubble produced in the melting glass drop dropped from a glass kind winding rod and eliminate, or the surface flow 
of melting glass can be expanded for the convection current of melting glass as a big thing, and a bubble can be poured to overflow 
opening. Therefore, since it can avoid rolling round the melting glass containing the bubble on the front face generated at the time 
of hand gathering pointed out with the above-mentioned technical problem with a glass kind winding rod, a defect with a bubble 
stops being able to generate it easily in glass mold goods from the melting glass rolled round with the glass kind winding rod. 
[0028] It inserts until a burner tile 1 contacts the hole 5 of opening, when inserting a burner tile 1 in the hole 5 of opening, but [ the 
gestalt 2 of the above operation ] or it inserts a burner tile 1 in the hole 5 of opening in the state of non-contact, the path of the 
hole 5 of opening may be made larger than the overall diameter of a burner tile 1. and a burner tile 1 may be inserted in the hole 5 
of opening. Since a clearance is generated between the hole 5 of opening, and a burner tile 1 in these cases, the heat in a furnace 
is made not to escape this clearance out of a furnace using sealants, such as mortar or a blanket. And after once removing a 
sealant and fixing an include angle, it is made for a sealant to close a clearance again, when changing the include angle of a burner 
tile 1. 

[0029] The example of adjustable structure can be used also for the burner 2 of a melting basin whenever [ flame radiation angle / 
which was shown with the gestalten 1 and 2 of the above operation ]. When it uses for the burner 2 of a melting basin, 
effectiveness as taken below is done so. 

[0030] 1. When the batch crest of the raw materials for glass which are floating in a melting basin has reached to near the front wall 
of a melting basin, or when it has floated near a detached building front wall from the batch crest of raw materials for glass with 
non-melting, the flame of a burner can be emitted aiming at the tip of a batch crest, or a suspension non-melting raw material. So, 
the poor glass from which the tip of a batch crest is pulled back to a doghouse side, or it becomes possible from which to fuse 
completely the non-melting raw material which separates from a batch crest and is floating in a melting basin, and a non-melting 
raw material becomes a cause at glass mold goods can be reduced. 



[0031] 2. When the location at the tip of a batch crest gets mixed up by change of the input of raw materials for glass etc. in the 
case of the glass melting fumace to which the flame of the tip ****** burner 2 of a batch crest is emitted from the side 
attachment wall by the side of a front wall from the point of the batch crest of the raw materials for glass which are floating in a 
melting basin, whenever [ flame radiation angle / of a burner 2 ] can be changed, and it can follow in footsteps at the tip of a batch 
crest. 

[0032] 3. When the hot spots in the melting basin at the time of a glass melting furnace design differ rather than the location which 
was being planned at the beginning, the location which changes whenever [ flame radiation angle / of a burner 2 ], corrects the hot 
spot in a melting basin, and is considered as a request can be made to produce a hot spot. 

[0033] (Gestalt 3 of operation) the gestalt 3 of this operation is the burner 2 used for the furnace wall of the melting basin of a 
glass melting furnace, whenever [ flame radiation angle / of the gestalt 1 of the above-mentioned implementation ], in adjustable 
structure, is an example when using at which secondary air is used, and is notionally shown in drawing 3 . The gestalt 3 of this 
operation connects the burner casing 8 to the back end of a burner tile 1 in the flame radiation angle degree adjustable structure 
shown with the gestalt 1 of the above-mentioned implementation. 

[0034] This burner casing 8 has the burner-tile end connection 9 connected with a burner tile 1, the burner insertion opening 10 
with which a burner 2 is inserted, and the secondary air induction inlet 11 which introduces secondary air. 

[0035] When leaning whenever [ flame radiation angle / of the burner 2 using this burner casing 8 ] in the direction of arbitration, a 
burner tile 1 , the burner casing 8, and a burner 2 move together. At the time of this tilt actuation, the burner 2 is fixed to the 
burner casing 8 so that the pin centerjarge of the burner 2 inserted in the burner casing 8 may not shift. 

[0036] Thus, since the heating value of the flame of a burner 2 other than the effectiveness explained above by adopting adjustable 
structure as the burner 2 using the secondary air used for the melting basin of a glass melting furnace whenever [ flame radiation 
angle / of this invention ] increases, adjustable structure is [ whenever / flame radiation angle / of this invention ] employable also 
as the furnace where the melting capacity of a glass melting furnace is big. 

[0037] In addition, with the gestalt 3 of this operation, although the flame radiation angle degree adjustable structure of the gestalt 
1 of operation was used, the flame radiation angle degree adjustable structure of the gestalt 2 of operation may be used. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view having shown the gestalt of 1 operation of this invention. 
[Drawing 2] It is the sectional view having shown the gestalt of other operations of this invention. 
[Drawing 3] It is the sectional view having shown the gestalt of other operations of this invention. 
[Drawing 4] It is the sectional view of the conventional founding tub. 
[Description of Notations] 

1 — Burner tile 2 — Burner 3 — Burner block 3a — Inner block 

3b — Outer block 4 — Furnace wall 5 — Hole of opening 6 — Ayr pipe 7 — Hardware 
8 — Burner casing 
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[Drawing 4] 
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ad » *f » . 

( 6 ) tttt ft 0 R ft ffi 2 5 0 c c / 1 0 0 s & T . ^ 
0¥^fe^t$^3 /im^TT'^^ Ci^^SlttS 
lift !?£! (5) £i£<Z>&£&3c!»ttft. 

[o o o 9] *36w©«i^ia»»»©i»a8[!i3icjn^st» 

m « , 7 ^ U m IS ^ X f* ^ it # <Z> v - h'lTjl/ V 
3 > co <£ T T » 7^'J^75 F&^/XI^^^'J^ 
75 K^I^l/T§6n5 3 7vxJHl7Jk/ 3 > CO 
ill # ft & m T 6 * . tf'^ ffi^f*WIIHittfle#lte$!-e* 
£ Jfc s6 . n'J7tt, h'T>yf y^ttC^LTftFS t 

v> ftUfJ #i * * ^ x. * . fc#ffi£#«Kttfc#<D;£i£T?lH 

7jr'Jo=hiJ/P6JBV^ct#J?t k", iH I: T g 

£ i 5 1: a ± -r * £ iii ^ « se k » «r re © x ^ as k *> 

fe<tUl*l^. T g * 1 5 0 t: & ± \Z U S <fc o \Z 

* <d co t* - ;p in is ft $ si 5^: r -5 © # # £ l h . z © £ 
srSSig-r^tc^fcoT, & ^ k 1; t m <d & m ^ tt hi a 

ft * Of ifJ L T & ffi # $ it T t> «t W . 

[00 1 0 ] * 56 9j © & as m \z ffl ir> s ® m w rd l ^ t> 
co t * s , cn^^^^^^^^jflfi ;u t^nti^ 
wite^dffli-rsctfewjflE-c**. of jh ur fig fir fi& t u 

T « , - & K »l T & 5*c «K ® m («Atf, 7 ;U * > «E 

y - ? , is u> . * -tr < > , t^p-x) ^ ^ ttf m 
m iz m m t * ^ , '!> t t> ^ u m - ;u 7 ;u n - ^ , # u 
t> )ix>m<t&'fa. # *) 7 9 \) )\,r $ v & u z\n % <d& 

tt ^ X tt ^ ^ "C & ^ =6 © ftf 7 v »J v><t©RJc?tfe&tf 
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n - ;i/ , 4? u ^ ;p ^ > ft ^ « . ^ u 7 ^ u ;u 7 5 h # * 

^ # L, , © M CO ZiX 5> €: ^ IE & ^ y 7 7 h IB ^ S it Z> 
, =6 L < » W fig ^ 13 ^ > y > h t U X & ^ $ ft ^ 

« $ jESc % -T . iC ^ u t* x 7 ;p a - ;u ( p v a ) co 

t|' T t> , X # ^ g£ ft P V A , y^y-ibS^ffePV 
A . 7t h7tf;i/?|^ttPVA 1 7^U^75 H^tt 
PVA, 7-Jl/ftPVA-?l/'f >(t^l^^, N 

-^f P-Jl/^l/^XtPVA, 75/^^ttPVA& 
± y > f t P V A ffi ^ iff -ft & ^ $ ^ -T o ^ ^ 4r > i t P 
10 V A tt y > ft IS 8 0 % _h CO ^ ^ £ U ^ . *8r iC ^ ^? /c£ 
t>co«, I^=fyI^ttPVAT*5. X, # U * ;U 
>f^ft^#|CO^T«. X^U>-7^U;K^^M^«:, 

7 ^ u ;i/ ft x x x ;u - 7 ^ u ;p ^ -it- m ^ . 7; ^ v > - 

7^'j;^XXf^-7^'JiH^^l^«c, x ^ u > - 

7K>«ftii^ft, -r v^f i/y-izK-ru-r >n?^ 

iTC^r^&^ClCO^^^:, x^u>-7^u;p^-7^u 
;P7$ h ^ s f^ a* iT- * u ^ » ^ (3 ^ ^ l ^ =t> co « , -f 

xf u>-7^u;i/7$ ^Ifrl^T^^.. Ii:^'Ji 

# u x x ^ )V , #'j^i/^>, 7^'jjmixf;^ 
(ik) x^^^>^fl&, ^UB^fttfx;u, # u Jft 

ftt*zuf>, ^ u tfift tr x ;u&rj; c n & co ^^f^^o 

*ttx7;w>* 3 > nr s& tfi m \i 6 n £ . 
[00 1 1 ] * % w co & m m ^ » tc x > at si 

c 5ju ^ ffii ^ «l * ^ *5 ti- tz & m m & m. w ^ c t \z «t 0 , n 

KnJffiffltt, I^ttA^tl CO £ tji Z> . X. ^ 

ft i?r ^ co ji # t u r « , t i?e co % co at ajfe e n z> . 

30 R-N = C = N- R' 

U - ;p S ) CcoJ:-5^:TfjfE^i:LT«y>-fe'^^, U C 
ARLNK XL2 5SE^^/>til, UCARLN 

k x l 2 7 h s ^ tfi m tf e> n z> . 

[00 1 2 ] * 5Rg fJ/J IC ^ T ft :E /i)t # <h U T ffl tl % 

m&iz&&'£m<D*><D&mm-eg z>* n ft ft 

^r<ft;*j;U>">A, ^r<ftTy^>">A, ^r^^! 
7 ;U 5 x A , *r -f ft 36 Ift . ft ft 3fi » , ^ ft * > ^ 
A , fift ft A U ^ A , ft ft ^ 9 > , U h # > , ^ ;p * , D 

40 ^^s, **u>. zKftftr^ 5 X A , ^^7^^-u>^ 
£ co it « g5 ^ % mmn-^i^ v >mfss, ^ui^i/>»)* 
^ <o w & ifi ^ t' tfi m \i n % . 
[00 1 3] Mnt.8im<Ditmi* 1 utt^s. x, ia 

ft a ft «i IB i»( 2 5 0 c c / 1 0 0 gjUT&^¥^«iig^ 

^Ttt, rKjUdco^flg, ^«S?PJ, Id ft co flu ic . 
1; . c ©«<ogRi)»ffii»«ft^«r;fj $ n ^> ^oiyj^;jn;«^>, 
m xtfwmm&m. %mi&wwtti* m^m^^on (x« 
mm) . Hi* $t & Vi Jh ^ & Of iu -r e c <t ^ t ^ ^> . ^ 

50 tpj I- *3 H T 1^-5 ^ft J: 0 M ^ ^ -B: -5 TV <h L T tt . 




( 

5 

3$k&£%i&M£ <o ffl Jfl -rz>h<D. is 7 

y it & m t tt v ? 7 - <o jk « £ fiJ m r s t> <o , -r v > r 

[00 14] * 36 91 £> dE & IE I* K *5 l> T ffl n * n < □ 

r ^ * t> <z> a* {£ m \z m m s n , h u 7 x x ^ * 

^>^, 7 yb ^ > & , 7i;f 7y>^, 3r— ^ 5 > 
xtrnt*^>^, <>MJ;7^U K*^©$?KO 

5fejSf©I^^Ji:l/Tli, 0*J X \f . W T IC /T< T ^ ? 7i =t W 

[00 15] KfJ "5 , 3 , 3 - fc: X (p-y^f^7$y 

7 x X ;U ) -7^U 3 . 3 - t: X (p-y^^^T 
5 / 7 x - ;P ) - 6-y^f^7^;7^U K ( »i £ * 

'J^^JI/Zt-ftl/y h7^ h>) > 3, 3 - t*X (p- 

y ^ f j|/ 7 5 y 7 x - ^ ) - 6 - ^ X T 5 y y ^ u 

K , 3 , 3 - fc' X ( p - v ^ ^ 7 5 / 7 x - )V ) — 6 

-^DJ1/7^'J r 3, 3 - fc' X (p-y*7'5 L ^7^ 

7 x — ;u ) 7 ? u K • 3-->^D^\^v;i^ray-6- 

^□il'7j^7>, 3 - y > f )1/ 7 5 y — 5, 7 - is * 
9- )V 7 )V * 7 > , 3-yI?^7^/-7-^DD7^ 

t 7 >. 3-> f x^;i/T^y-7-^^;i/7^^^>, 

3 -ylfjl/7i y — 7, 8-^>X7^^*7>, 3 - 

yif JP7S y - 6 - y 7 - ^n;i/^;u^-^>, 

3 - (N-p - h | jiP-N-IrJl/7^y) - 6 - y ^- 

ii' - ? - 7- 'j;7Ji/t7>, 3 - n u f>' y - 6 - y 
^;i/-7-r-U>7;p^7>, 2 - c n - (3' - h 

'J7;^JMf JP7zr.ll/) 7;/) — 6 - y X f JI/ 7 
^ y 7 ;U * 5> > . 2 - C 3 , 6 - fc: X (ylf 
y) - 9- (o-^nui/Tx'jy) * * > 9- )V & A § f& 
=7 2 9 A3 . 3-xx^;i/T^y-6-y^;p-7- 
(m-h'J^Dn^f^7r'jy) 7 ;i/ :* ^ > > 3 - >? 
if^7ay-7 - (o-^n;i/Txuy) 7 ;i/ * ^ 
>, 3-f>*-n-y^^r^y-7 - ( o - ^ d ;i/ r x 

U y ) 7 ;i/ * ^ > > S-N-^^^-N, n - 7 5 )ls 7 
5;-6-^f^-7-7-'jy7J^7>, 3 - N - 
^^-N-y^nA + y^75y-6-^^Jl/-7- 

7-'j;7Ji/3r7>, 3-yif;i/7sy-6-^fii/ 

-7-7Xijy7JK7>, 3 - < N . N-yXf JP7 

^ y ) - 5- y^;p-7 - ( n , n - ^ ^ > ~>* )iy ^ 
y) 7 ;u ^ > , ^>>/-f ^D-(3>f i/>7"ji/-, 
6' - ^ d □ - 8 * - yh + v~^> > /<>H , jy — x 

t P t* 7 V . 6' -7"nt-3' -yh^>-^C>v r < 
> MJ / - X □ f 7 > . 3 - (2' — t H t3 + y - 

4 * - y^^7^ 7 - 3- (2* - * h * 
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-> - 5 * - ^n ;i/7xz;i/), 7 3"J H, 3 - ( 2 * - fc 
F D + •> - 4 ' - y> f ^ 7 5 y 7 x x ) - 3 - 
(2* y h * ~> - 5 ' -XhD7xXjl/) 7 ^ U H . 3 

- ( 2 * - tFO^y-4' - *>* X ^ 7 5 y 7 x X 

ji) - 3- (2' - y h ^ ~> - 5 ' - y ^ yu 7 x x yi/ ) 

7^'JF. 3 - (2' -^Ky-4' -y/fJb7i 
y 7 x x yiO - 3- (2* - t h'n + y- 4' - ? a )l 

- 5 ' - * ^ )l 7 x X ) 7^U h*. 3 - (N-X^;i/ 
-N-fh7t h'D7^7'J^) 7^ 7-6-/f^- 

10 7-rxuy^;u^-^>> 3-n-x^;1/-n- ( 2 - 
ih + yT'ne^) 75y-6-y^;i/-7-yxuy 
7^^*^>, 3-N-y^;u-N--ryy^;i/-6-y 
f^-7-7 = u;7jp*7>. 3- : ej^'jy-7- 
(N-7'D^ji/-h'J7ji/tP^jy7-'jy) yju* 
^ > , 3 - t: □ U vV - 7 - m - h 'J 7 ;i/ 1 □ ^ f Jl/ 7 
x u y y ;u ^ > , 3-yx^;i/7^y-5-^pn- 

7 - (N-'OyjP - h'J 7J^D^f ^7-U ;) 7 

;u * 5 > % 3 - e n u v y - 7 - ( v - p - 2 a )i 7 x 

X Jl/ ) ^f^7^ 77J^7>, 3-yIf Jl/7=;- 

20 5-^n;u-7 - (a--7xx;ux^;br^y) 7 

=7 > , 3 - (N-If ;i/-p - hJKy/) - 7- (a 

-7xx;i/x^;i/75 y) y;u^-^>, 3-yxf 

5 y - 7 - (o-y h + y^J^-Jb7x-Jl/75 y) 
(tt-7i-JHf^7Sy) 7 * 7 > , 3-yIf 

;i/7sy-7-e^u> ? y7;u^-7>, 2-^00-3 

- (N-^f JPhJKyy) - 7 _ (p-n-y^-;i/T 

xuy) 7;i/^-^>, 3 - (N-^ji/-N-ry7"D 
tf )V 7 5 y ) - 6- ^Jb-7-7njy7i^7>, 

30 3 - y - n - 7' if- ;P 7 i y - 6 - / 7^ JP - 7 - 7 X 'J y 
7;i/^"5>, 3, 6-k*X (y/?jl/7> y) 7 \s 
>XtTD (9, 3* ) - 6' -y^Jl/7?y7^iJ 
h*> 3 - (N-^/yJb-N-y^DA+yJb/; y ) 
-5> 6-^>7-7-a-t7f^75y-4' - ^ 
□ r7;kt7>, 3-yXf^7 = y- 6- ^Dil/-7 

-7x>jy7;^7>, 3-yif ji/75 y-6 - y^ 
yu-7-^>^->*y-4' , 5' -^>y7;^7>, 
3-N->^;i/-N-<y^ntr;b-6 - y^;i/- 7 - 

7XUy 7J^7>, 3-N-If^-N-<y7>Jl/ 
40 Jl/-'7-7X'jy7Jbt7>, 3 - yXf Jl/ 

75y-6-yfJl/-7 - (2* . 4* -y^f JI/7X 

»jy) 7 )v* 7 > , 3-t;U'jy-7- (N-yntf 

)l/-h'j7j^D/f^7-'jy) 7 71/ * ^ > , 3-tf 
D 'J y y - 7 - h U 7 )]/ * O > ^ )V 7 X 'J y 7J!/t7 

> . 3-->'x^;pr^y-5-^PD-7 - ( n - ^ > 
y;i/-h'j7JPtD^fJP7xijy) 7 ^- 7 > > 3 - 
eD'JyV-7- ( 5* - P - * P ;U 7 x x )V ) y ^ ;i/ 7 
5. / 7 7 > . 3 - y Xf^7 5 / - 5 - d;1/ - 7 

- (a-7iZ)Uf ^7i y) 7 yb ^ ^ > . 3 - (N 

50 - x ^ ;b - p - K yu ->* y ) - 7- (a-7izjnf 
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)i 7 5 y ) 


7 


^" 5 


> 


, 3 - >^ X ^ 


)V 7 5 y - 7 - (o 


- y h + ^ 








7 x X ;U 7 5 


y ) 7 ;u ^ > , 3 


- it x ^ ;u 


7 


a y - 


5 


- /fib- 7 


- ( a - 7 x X ;i/ X 


^^75 y 


) 


7 ;p * 


-> 


> , 3 - -J X 


f;P7^y-7-e 


^ u ->* y ^ 


;u 


* =7 > 




2 - ^ D P - 


3 - (N-^fil/h 


;k v y ) 




7 - ( 


P 




7 x u y ) 7 ;u * ? 


> . 3 , 6 




ex ( 




y ^ ;i/ 7 5 y 


) 7JI/aJ-U>*fcTa 


( 9 . 3 ' 


) 


- 6 ' 




v y f ;u 7 ^ 


y 7 ^ u m , 3 - 


( N — ^ > 




)V - N 




y ^7 □ ^ ^ y 


)V 7 ^ y ) - 5 . 6 


- ^ > *7 - 


7 


— a — 




7f Jl/7$; 


-4' -^Ot7il/ 



y 7 ;p * ^ 


> 


, 3 - 


N - X^ )V - N — 


^ d tr ;v ) 


7 


5 y - 


6-^f^-7-7-'Jy7;^7 


> . 3 - N 


— 


x^;i/ 


-N-fh7t F07il'7 1 Jil/7> 


y - 6 - y 




;u - 7 


-7zijy7il/t7>, 3-yif 


;p 7 ^ y - 


6 


-y^;i/-7-yv^^y-4' , 5' - 


^ > i/ 7 ;i/ 


* 


~7 > » 


3 - (p-->*y^;u7^y7xx 


;i/ ) - 3 - 


i 


1 . 1 


-ex (p-^y^;u7577xx 


;p ) x ^ u 


> 


- 2 - 


^ )V\ 7^UK> 3 - ( p - v y ^ 


7 ^ y 7 


X 


x;lo 


- 3 - { i , 1 - e x ( p - v y ^ 


;i/ 7 ^ y 7 


X 


x;u) 


x^u>-2--r;u} - 6 - v y f 


71/ 7 ^ y 7 


9 


U H > 


3 - (p-v ? yf;U75 77xX 


;u) - 3 - 


( 


l - p 


-y/f ;i/7^ y 7 x x ;u - 1 - 7 


x x ;i/ x ^ 




> - 2 


- < ;u ) 7 ^ u M , 3 - ( p - v y 


f ji/75 y 


7 


x x ji/ ) - 3 - ( i - p - v y ^ )v 7 5 y 


7 x x ;u - 


1 


- p - 


^pp7xx;px^u>- 2 - -r 


;u ) - 6 - 






7 a y 7 ^ u h , 3 - (4* - ->* y 


7 )i 7 5 y 




2 ' - 


y h ^ ~> ) - 3- (i"-p-^y 


^ ;i 7 ^ y 


7 


x x;p 


-l" - p- ^nn7xx;u- 


i " , 




7 y 


x > - 4 " - -f ;i/ ) ^ > y* 7 ^ U 


F , 3 - ( 


4 


' - V 


/f ji/75y-2' - ^ > y ;p ^- + 


x ) - 3 - 


( 


1 " - 


p - v * 9° )V 7 5 y 7 x x ;i/ - i " 


- 7 x x;u 




1 " , 


3 " - 7 r ^vx>-4" - ;u ) ^ 


> »/ 7 ^ U 


H 


3 - i? 


y^;U 757-6 - y/ fil/757 


- 7 * U 


> 


- 9 - 


Xtfu-3* - (6' - -J y 9- )V 7 


$ ; ) 7 ? 


U 


h* , 3 


, 3 - t'X {2 - (p-y/^Jl/7 


5 y 7 x x 


- 2 


- (p-y h + f>7xx;i/) x t- x 


)l } - 4 , 


5 


. 6 . 


7-7-h^^PD7^UK. 3-t* 


X { 1 . 1 




b'X ( 


4 - e a u y 7 x x ;i/ ) x ^ i/ > 


- 2 - )l 


> 


- 5 , 


6-v ? ^PD-4, 7-v7 r P ; E7 




( P - 


v y 5 1 ;u 7 ^ y x ^ u ;u ) - 1 - 


7^u>x;P*x;u 


y ^ > , ex ( p - v y ^ 7 ^ y 


'JJI/) 




1 - P 





[0016] ^/:^^ii:i)^T, {& t U T • ml 

rdp^3^i^s:KteB#%{ii$it^m^s^tfe<z>ft^^. 
w^tf7x/-;i/ttft^«i, ^ * 7 x y - )i ft ^ m , 

n ^> ^ . c n\z u e» n e =b t « jcc h . 

C00 17] 4, 4* - -f y y n e U ^ > y 7 x X - 



4. 4* --fVT'Difijf/t'x (o-y^;U7x 
y-;u) » 4. 4' -•fe*>^u-7*f jf>exfy 
-;i/4, 4 % y^neuf >tx ( 2 - ^ - -> * u 

- y ^ ;i/ 7 x y - ;u ) , p-z ho^iiiiai, i , 

3, 5-bUX (4-5'-ytiJ-7'5 : ^-3-t h'D 
^ > - 2 . 6-y/^iK>yin ^yy7^JHH, 
2 . 2 - ( 3 , 4 * - v t K p v is 7 x x ;i/ ) yn/^ 

> > ex (4-kHn + ->-3->f^7ir*) x;p 

7^F, 4 - C/3 - (p-yh^>-7xy^->) Xh^ 
10 > ) It'Jf JUt, 1 , 7 - e X ( 4 - t K P ^ 7 x X 
;!/ ^ ^- ) - 3, 5-^^^1t-\7 p ^>, 1, 5 - ex 
(4-th*P^v7xx;U5 1 ^) - 5- ^"^^^>^ 

y , 7^iH ; ey^>yjH7fiKyij^y7ASi. 

4.4' -y^ DA+y Ur>y 7x y-Jk 4, 4 T 

- y •/ p e u ^ > e x (2-^PP7xy-;u> , 
2, 2* -y^u->ex (4-y^;i/-6-^ — yt'J 
-y^;i/7xy-;p) . 4. 4' -T'f'jT/fX (6 
-^->-vU-7f^-2-y^;u) 7xy-;i/, l , 

1 , 3-h'JX (2-y^;U-4-bHP^>--5-^ 
20 ->^U-7^JP7xx;i/) 7^>, 1. 1. 3 - h'J 
X (2.-^fJV-4-hKD^y-5-y^OA^y^ 
7xX;U) 7^>, 4, 4' -ftfX (6-^->-V 

>j - y ^ ;p - 2 - y ^ ;i/ ) 7 x y - , 4, 4' - x 7 

i/-JMJl/*>, 4-<y7 P P > - 4 ' - t H P 

v v 7 x x ;u x ;p * > , 4 - ^ > v p ^ -> - 4 ' - e 
K p ^ v 7 x x ;i/ x )\/ i£ > , 4 , 4 ' - v 7 x y — ;u 
x ;u * * -> K . p-t N + y^Ifl^V7'ne;k 

P - t FD + y^U^^Vyik "/P hT^^^X^^ 

> i> )i> . stfizf7U;k ^t-T^7CU;k ^ ^ 

30 ^fa* 9 ^ )l . 1, 3-tX(4-tHP^v7xX;P 
^^-) - 7* □ /\' > , N . N -V7xx;l^:*m3s. 
N. N - V (m-^7PP7xX^) ^^-Sl^, 1MJ ^ 

;U7xuk, ex- (4-tKp^>-7xx;u) fi^f^y 

ex - ( 4 - t k n ^ >- 7 x x ;u ) mm^> v 
;u> 1 . 3 - ex (4-th'D + y^SiH ^ > -tf > > 
1, 4 - ex (4-kFn + yHiU ^ > -tr > , 2, 

4 ' -y7iy-JUJ^>, 2 . 2 T - fx 7 U )V - 
4 , 4 * - v 7 x y - )V X ;b 4^ > , 3 , 4 - y t Fo4 
x 7 x X ;U - 4 ' ->fJl/y7xXiMJ^> ( 1-7 
40 tf^t+y - 2 - t7 hX«!MK), 2-7-fe^;U^^ 
*> - 1 - t7 H»I». 2-7ir^;i/^-+->-3-^ 
7HS!I«1, or . a - e X ( 4 - t K P ^ -> 7 x X 
;P ) - a- ^J^JU> ( ^^->-7>^!]8i^©7>^ 

eu>^ k ^> T-h^7 p p ; eex7xy->iUA, fh^ 

□ tt'X7i;-^S, 4, 4* -^tfx (2-y^ 
;u 7 x y — ;i/ ) . 4, 4' -ftt'x (2-^pp7x 
y — ;p ) ^ ^ & vf h ti z> o 

[o o i 8 ] * &m <d &mm&# mmr z &iz* 



1 1, r « , m ti t <z> t) a* ^ e n 3 „ 

[0019] E[J , ^'Jfz^TJ^-^, 
© $g ft; , ^ h^ytJl/O-X. t K □ * ^ X ^ )V± )l 

n - x . * ;p # * ~> * ^ ;nr ;i/ n - x , * ;m ;nn — 
x > x^;i,ir;un — x^£>-tr;un — xa^te, #U7^ 
•J iHV-^, # U t? x ;p tT D U F > . 7^ 'J 5 K 

'J ;i/^XX r;i// / ^ 7 ^ u 1^^. x^u 

/ to jfc T U -f > ^ IB # 7 ^ * U & . # U X ^ U )V y 
5 H , 7 ^ * > Hfc V - ^ ir^^->, **tf<>^©*j» 

^ <z> ftk , jp'j»Rt'-;k ^ u ^ w ^ > , 7 
x ji / B m t* x )i it- ffi # , x u > / & hf x )v & ffi 

ff^^0I7Jk/3 >^>X^l/>/P r ^> ? X>^S^ 

# , X^l/>/y^^x>/T^U;i/^^M'&^^<7)^ 

T- V 2 X ^ . 

[0020] x , -4z$zw<Dmmm.&miz&\,*xu, mm 
- , #M?stt«d, ^n/^te^s? (x«»«y> . 

Vi Jl: ftJ ^ S # ffl r £ Z £ it* T # £ o 7 4 7- 

[ 0 0 2 1 ] *^il:^^T«, 3£J3#£&&tEli*/g<D 
110 (3 T > ^ - 3 - h JS * Hft Z> Z t *> nj m T & * o C CO 

43 £r , 7>y-3-hi$ifi)tt§iii)i^tl,Tli, hu 
G IS « © K *5 n T /H n ft ® m h m ffi M & ft £ U < ft Jfl * 
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10 

^^WiC*5^T{i, 2 C t h flJ 
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